Evaluation of cationic solid lipid microparticles as synthetic carriers for the targeted delivery of macromolecules to phagocytic antigen-presenting cells.
Biodegradable microparticles represent a promising carrier system for the efficient delivery of therapeutic macromolecules to phagocytic professional antigen-presenting cells (APC). Solid lipid microparticles (SLM) consisting of a tripalmitin matrix were prepared using a novel micromixer-based solvent extraction process. A positive surface charge was introduced by the incorporation of cationic lipids into the formulation. All obtained SLM were efficiently phagocytosed by primary macrophages in vitro. Complete intracellular degradation was observed already within 24 h, making SLM a suitable carrier for the immediate delivery of therapeutics to APC. Cationic SLM adsorbed plasmid DNA and bovine serum albumin (BSA) used as a model protein, and triggered the cellular internalization of the macromolecules by phagocytic macrophages. Surprisingly, the cationic SLM also triggered the internalization of these molecules by non-phagocytic 293 cells. This was probably due to the detachment of nanocomplexes formed of cationic lipid and DNA or BSA, respectively, from the surface of DNA- or BSA-loaded SLM and their subsequent uptake into the cells. Transfection efficiency of the DNA-loaded SLM was most pronounced in non-phagocytic cells and was not detected in the macrophage cell line or in primary macrophages. Our further studies revealed that cytotoxic effects of cationic SLM were more pronounced in the phagocytic cells, which could be explained by the very rapid uptake and degradation of the cationic SLM in these cells. In conclusion, SLM may provide a new, efficient means for the immediate intracellular delivery of therapeutic macromolecules into APC. Caution is warranted for cationic carriers, which may accentuate cytotoxic effects in the phagocytic cells.